Overview of the Care Connection and this Analysis
Despite significant and sustained attention from public, private, and not-for-profit interests, the problems of emergency per minute) were diverted from U.S. emergency departments. Kellerman (2004) and Siegel (2004) describe how the problem of ED overcrowding may even be more pronounced in California. For over a decade, commentators like Malone (1995) and Cunningham (2006) have repeatedly stated that the policy solutions to reducing ED use is nested within solutions to larger interdependent problems (access to care, lack of primary services, inadequate social services, fragmented service delivery, etc.) and thus defies simple solutions.
The reasons for emergency department overcrowding are complex, but increased use by a subset of patients who repeatedly return for medical care has been well documented (Derlet, 2001 ). These patients are often known as "frequent users" or "frequent fliers". Frequent users of EDs in the United States exist because of a number of associated factors including the Emergency Medical Treatment and Labor Act, state and local healthcare delivery systems, escalating treatment costs for the uninsured, and declining reimbursement rates in many forms of public insurance (Winward, 2006) .
One solution to the problems created by emergency department overcrowding is the use of counseling to try and reduce the number of patients who repeatedly present themselves in the ED for non-emergencies. The emergency department at UCDHS operates in an urban area and experiences over 60,000 visits a year.
The Care Connection Program at UCDHS has existed since February 2005 and funding for it is in place until at least January 2008. The CCP staff includes a project coordinator, two patient navigators (PNs), and two peer counselors (PCs). The CCP staff teams with ED discharge planners at UCDHS to empower and educate frequent healthcare users about medical and social services available in the community. This approach is based upon the idea that patients who frequently visit the emergency department are doing so in part to replace services that could be obtained elsewhere in the community (i.e., urgent care medical clinics, housing resources, drug treatment, dualdiagnosis clinics, etc.). The CCP intervention teaches frequent emergency room users health literacy and coping skills, and the effective use of community-based health and social service systems.
To qualify for interview and possible enrollment in the CCP, a frequent user of the ED must have: (1) used the University of California, Davis ED four or more times in the previous 12 month period (2) be between 18 and 64 years old (3) be uninsured or underinsured, (3) exhibit soft-tissue nondiabetic cellulites, a history of substance or alcohol abuse, and/or mental illness, and (4) have no primary care physician.
An interview is offered to patients meeting these criteria. In the interview, a PN discusses with a potential CCP patient their self-reported willingness to change, their self-evident abilities to change, and the observed trends in their compliance for prescribed care after previous ED discharge. After Based on the assessment and information gained from a client, a PN develops specific action plans for each individual that incorporates their medical referrals included in previous ED discharge plans. The action plan incorporates post-discharge medical orders with primary care and specialty care follow-up when necessary. The plan also provides recommendations and referrals for non-medical services specific to the client's needs. Once the PN and the client discuss these suggested social services and the medical plan, the PN refers the client to a peer counselor (PC) for direct assistance in transportation, eligibility application, appointment seeking, and other needed services. The PN and PC then counsel the client in how to effectively access the system of available public and not-for-profit services. A PN or PC may also help a client make and keep appointments with eligibility workers, mental health services, chemical dependency programs, child support services, parole officers, probation officers, and health care providers. The PN is further able to authorize the PC to provide phone cards, bus passes and even taxi vouchers as needed by the client. This support is intended to be respectful, flexible, non-judgmental and unconditional for clients.
The purpose of this paper is to evaluate the effects of the CCP on ED utilization. Our analysis involved a statistical and financial review of the electronic medical record data for all 157 patients enrolled in the program over the first two years of its existence. The key questions addressed in this analysis are:
• Do CCP enrollees use fewer resources of the host hospital?
• What are the potential cost savings or avoidance opportunities to the host hospital? • What are the characteristics of enrollees that correlate with differences in their impact on the use of resources?
• What are the potential economic/social benefits and impacts provided by the CCP to the community?
The next section offers a brief review of previous research done on the effectiveness of programs similar to the Care Connection, the third section includes a description of the data used for the analysis, while the fourth section offers a review of the specific methods of analysis and results. Answers to the questions posed above are in section five. Recommendations that follow from the analysis are included in the sixth section.
Review of Analyses of Programs Similar to CCP
The possible efficacy of reducing emergency department overcrowding through counseling frequent users to user other related community services is demonstrated through two unrelated studies. Hansagi et al. (2001) use a database of frequent ED visitors to all ambulatory and care facilities in Stockholm, Sweden to demonstrate that these patients were also more likely to use non-ED care facilities repeatedly. They conclude that access to primary care facilities alone will not alter ED use and the needs of these patients must be met in other ways if frequent use is to be reduced. Kozio-McLain's (2000) research is based on interviews of 30 randomly selected patients after discharge from a Denver, Colorado University Hospital's ED and revealed five persistent themes among them for seeking care: (1) done toughing it out, (2) symptoms too much for self care, (3) calling a friend, (4) nowhere else to go, and (5) convenience.
They conclude that there are many reasons for ED visits beyond just medical care and suggest recognition of this to effectively address concerns raised over ED care.
A search of the academic literature revealed at least four previous studies that examined the efficacy of programs similar to the Care Connection. The first was a $176 million program launched in 1986 by the Quebec government and designed to reduce overcrowding by bedridden patients in 40 hospital emergency rooms. Most of the funds established community service agencies for elderly and psychotic patients likely to become bedridden ED patients. Boyle, Pineault, and Roberge (1992) examined 10 of the most severely overcrowded EDs in Quebec, before and after exposure to the program to assess if degree of exposure was at all correlated to reduced volume and length of stay of bedridden ED patients. They found instead that hospitals receiving more funding actually experienced increased volume and there was no relationship between program exposure and reduction in length of stay. A second study by Witbeck, Hornfield, and Dalack (2000) relied upon data from a small pilot program designed to provide O'Connell et al. (2001) showed that in a closed point-of-service population exposed to an intervention similar to that offered by the CCP, potential ED users were diverted elsewhere and the health system enjoyed an overall cost saving from the program even after factoring the costs of the intervention.
Description of Data
The data used for this study comes from 157 patients who were screened for voluntarily enrollment in the Care Connection The final method uses an ordinary least squares regression analysis that attempts to explain causal differences among patient ED use before and after CCP enrollment. The available data does not allow us to account for a former UCDHS Emergency Department user who goes to a different ED and then returns. Thus, observed zero or reduced ED use could be due to diversion to another ED;
Research Methods and Results

Various
Fixed Effects Panel Data Regression Analysis of ED Utilization
however, CCP staff believe through anecdotal observation that this was not widely occurring. and thus do not follow a normal distribution. As noted by Wooldridge (2000, pp. 300-301) , the presence of such outlier observations presents a problem when using ordinary least squares regression analysis because they severely distort the magnitude of the calculated regression coefficient. The suggestion usually offered to deal with this is to run regressions with and without outliers and report both results if they significantly differ. We did this by identifying an outlier observation among the three ED utilization variables if its value was greater than its mean plus three times the value 2 The only way that we counted zero ED encounters in a given year as truly no ED utilization in that year is if there was UCDHS emergency department activity in the years proceeding and preceding this inactivity.
of its standard deviation. For ED visits per person this meant dropping seven observations. While 16 outlier observations were dropped for ED overnight stays per patient, and 10 outliers were dropped for ED total charges per patient.
Insert Table 2 Here
The primary goal of the fixed effects panel data regression analysis is to determine the independent impact that enrollment in the CCP has on variation in the ED utilization measures The first column in Table 3 lists the variables which explain the difference between each of the three ED utilization measures listed across the first row. The separate cells in Table 3 Table 3 indicate the percentage of variation in the respective dependent variable explained by variation in all the explanatory variables ("goodness of fit").
When interpreting regression coefficients, it is important to look first as to whether an explanatory variable exerts an influence that we can be confident is not possibly zero or of the opposite sign of the regression coefficient. The usual level of confidence desired by statisticians is 90 percent or greater. Asterisks in Table 3 denote this level of confidence, and greater.
Insert Table 3 Here
The fourth row of Table 3 that the current year of CCP enrollment is not expected to exert a statistically significant influence on ED utilization, though the approximate $52,000 drop in ED total charges per patient in a year for current-year CCP enrollment is significant at the 87.7 percent confidence level in a two-tailed test.
After controlling for CCP enrollment and patient characteristics, the regression coefficients recorded in Table 3 for the fixed influence of an ED utilization measure coming from year three or year four (as compared to year one) indicates that there were greater ED utilization of all types in these years. As provided by the CARE Coordinator, the total cost of operating the program over its first 12-month period was $522,000. For two years, we assume that the cost of the program will be twice this or a little more than $1.4 million. In Table 4 , negative values for any of these variables represent a decrease in ED utilization after CCP enrollment.
Insert Table 4 Here
For each of the 53 CARE Connection patients enrolled in the program longer than 330 days, Table 4 .
The bottom row in Table 4 also lists the sum of all three of the per-year change in ED utilization measures. These aggregates offer an overall scorecard of the change in ED utilization for the 57 patients exposed to the program for greater than 330 days. There is a net increase of about 845 ED visits and 37 ED overnight stays among this group. There also is a slight decrease of nearly $55,000 in ED yearly total costs.
This reduction in ED yearly total costs is much smaller than
what was calculated using the panel-data regression analysis.
Though the method to derive the cost savings from CCP enrollment calculated in Table 4 may be easier for the layperson to understand, we are less confident that they offer a more accurate portrayal of what the cost reduction effect is likely to be than what was calculated earlier through regression analysis. There are multiple reasons for this pessimism. First the sample size of 57 for the data used in patient-based analysis is much smaller than the over 500 data points used in the regression analysis. Also, the regression methodology used nearly all the observations on ED utilization for all 157 patients for the two years prior to CCP start up, and the two years after the Program began. The individual patient method only used a brief period equivalent to the times before and after enrollment equal to days enrolled. Perhaps most importantly, whereas as the regression methodology explicitly controlled for yearly time period effects that could cause all ED utilization measures to vary in one year compared to another, the individual patient method did no such thing except to adjust for inflation in the medical service sector.
Regression Analysis of ED Utilization
The final analysis of the CARE Connection is a simple regression analysis to explore if any observable characteristics of the 53 patients enrolled in the CCP for greater than 11 months help to explain the variation observed in the three measures of change in ED utilization. Like the earlier regression analysis, we find that the presence of outlier values on the dependent variable -here defined as an observation that is greater (less) than the mean plus (minus) the standard deviation times three -alter the regression findings and chose to drop these outlier values.
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We use all of the demographic, diagnostic, and insurance information available to see if any of these offer any explanatory power. These are: (1) Table 5 .
Insert Table 5 Here
Care must be taken in interpreting the results in Table 5 because they are drawn from a small sample. The size of the sample is very likely the cause of so few explanatory variables 
Answers to Questions Regarding CCP Effect
Do CCP patients use fewer resources of the host hospital?
The University of California, Davis Health System's 
What are the potential cost savings or avoidance opportunities to the host hospital?
This analysis shows that current and past year enrollment in the CCP is expected to generate cost savings to UCDHS in the form of reduced ED visits, overnight stays, and reduced total costs. The results of this regression analysis also show that the net cost savings generated by the reduced treatment of the 157 patients currently enrolled in the CCP program is conservatively expected at about $10 million dollars per year, assuming that all have been enrolled for a full two years and that all continue to remain residents in the area. This is probably the most important finding of this research because it
shows that although such programs can be initially expensive, the reduction in host hospital resource costs outweigh the preliminary expense.
What are the characteristics of CCP patients that correlate with differences in their impact on the use of resources?
This question could only be answered through a regression analysis of the individual patient-based calculations. Since such data could only be generated for 53 of the 157 patients enrolled in the CCP, a smaller sample size likely indicated less significant influences than could be actually occurring. Even so, this regression analysis shows that Care Connection patients with a history of cellutis-related ED visits, or patients who paid for their visits with MediCal (Medicaid), are more likely than other CCP patients without these characteristics to experience an increase in ED visits in a year after enrollment.
It appears also that Medicare patients end up staying overnight in the hospital less after enrollment, and these reduced overnight stays result in significantly lower costs than before enrollment. The difference found between Medical patients who visit the ED more after CCP enrollment, then Medicare patients who stay overnight less and generate fewer UCDHS hospital charges after enrollment, may be due to differences in the socio-economic characteristics of the CCP patients that hold these forms of insurance. Medical patients are likely to be poorer and younger than Medicare patients.
What are the potential economic/social benefits and impact provided by the CCP to the community?
Our answers to this question were not garnered directly from our empirical results, but instead from our knowledge of healthcare and economics, and conversations with CCP administrators, Sacramento County staff, and one UCDHS emergency department physician. By the nature of its design, the CCP offers benefits to parties outside of the UCDHS. Since we have shown that after a year of enrollment, CCP participants are expected to use the ED less than non-CCP participants, the presence of the CCP has freed up scarce ED resources for others in the community to use.
Furthermore, we know that nearly 40 percent of the clients in this program have no health insurance of their own. As many national studies have shown, the total lack of insurance or the sole use of public health insurance to pay for services often translates into cost-shifting to others patients that hold insurance. The uninsured or underinsured clients in the CCP, as shown by our research, are clearly reducing the charges they generate in the UCDHS and thus the amount of costs that are necessarily shifted to others.
The benefits of the counseling services provided to CCP clients extend beyond the UCDHS and into the broader community in the form of public social benefits to people that interact with CCP enrollees. Specifically, the services offered by the CCP that are expected to generate public social benefits include: psychiatric and medical appointment coordination, assistance acquiring pharmaceuticals, assistance acquiring pharmaceuticals, housing subsidy and assistance with placement, payee service coordination, aid in acquiring public health insurance (if eligible), specialty appointment coordination for chronic medical conditions, and reunification with family in some circumstances. Finally, the existing Frequent Users Health Service Initiative task force contains within it a base of social and political capital that could be expanded in the future to address many shared problems between the public, private and not-for-profit health sectors.
Conclusion and Recommendations
Emergency department overcrowding is a problem that occurs 
Recreate this study as additional data becomes available
This study has shown that previous year enrollment in the CCP exert a decrease in ED visits, ED generated overnight stays, and total costs. These results were generated with a data set containing 157 CCP enrollees and a maximum of four years of data. In this data set, the maximum that a CCP patient could be enrolled in the program was two years; thus, our use of measures that only accounted for current and previous year enrollment in CCP. The current data set allowed no way of knowing whether these reductions in ED utilization continued into the third year of CCP enrollment and small sample issues arose when the enrollees were restricted to those who were only enrolled in the program for more than 11 months. To confirm the findings generated through individual patient observations, and whether the results of the larger fixed effects panel data regression analysis continue into the future, it would be valuable to have another sample of similar data from one or two years from now.
In conclusion, this type of counseling of frequent users of ED services has been shown to be highly cost effective and with a small cohort of only 157 patients was shown to save $10 million a year. It is likely that extending the CCP model to serve more would likely save more and free up ED resources for even more true emergencies to be treated. ~Estimated after eliminating outliers from the respective explanatory variables. Though the regression coefficients are not recorded here, this regression also included a set of 156 dummy variables to capture the fixed influence of patients numbered two through 157 relative to patient one. A regression coefficient whose statistical significance from zero is greater than 99% confidence in a two-tailed test is denoted with ***, statistical significance between 95 and 98% is denoted with **, 90 to 94% with *. ~Full sample results without outliers removed. Though the regression coefficients are not recorded here, this regression also included a set of 156 dummy variables to capture the fixed influence of patients numbered two through 157 relative to patient one. A regression coefficient whose statistical significance from zero is greater than 99% confidence in a twotailed test is denoted with ***, statistical significance between 95 and 98% is denoted with **, 90 to 94% with *. A regression coefficient whose statistical significance from zero is greater than 99% confidence in a two-tailed test is denoted with ***, statistical significance between 95 and 98% is denoted with **, 90 to 94% with *.
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